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Conep:kanme Kypca

Tema 1. OBLIHASA XAPAKTEPUCTUKA XUMHNUYECKUX DJIEMEHTOB U
XUMHWYECKHUX PEAKIIUH. MEPUOIUYECKH 3AKOH U MTEPHOINYECKAS
CUCTEMA XUMHNYECKHUX DJIEMEHTOB JI.U. MEHJIEJIEEBA

XapakTepucTHKa 3JIEMEHTA IO €To MoJIokeHuto B [lepuoandeckoil cucteMe XuMHUECKIX
anemenToB JI. 1. MenneneeBa. CBolicTBa OKCHI0OB, KUCIIOT, OCHOBAHUI U COJIel B CBETE TEOPUU
ANEKTPOJUTUYECKON JUCCOIMAIIIU ¥ OKHCIICHUSI-BOCCTAHOBJICHHUS.

[TonsiTHe 0 mepexoAHbIX A1eMeHTax. AM(OTEpHOCTh. [ eHeTuUecKuit psii MepexoHOTo
JJIeMEHTAa.

[Tepnoanueckuit 3akoH u [lepuoanueckas cuctema XuMuaeckux anemeHToB /. 1. Menneneesa.
X¥UMHU4YecKasi OpraHu3alys )KMBOM M HEKUBOW MTPUPOJIbl. XUMUYECKUI COCTAB SApa, MAHTUN U
3€MHOM KOpPbl. XUMUYECKHE IJIEMEHTHI B KJIIETKaX >KMBBIX OpraHu3MoB. Makpo- u
MHKPOIJIEMEHTHI.

O06o01eHre cBeIeHU 0 XUMUYECKUX peaknusix. Kinaccudukanys XuMUYecKuX peakiuii mo
Pa3IMYHbBIM MPU3HAKAM: «YHCIIO U COCTAB Pearupyrommx 1 o0pa3ylomuxcs BemecTBy,
«TerioBoi 3 deKT», «HanpaBIeHHE», KU3MEHEHUE CTeNeHEeH OKUCICHUSI AIIEMEHTOB,
00pa3yoIluX pearupyolirie BeuecTBay, «hasza, «MCrnoJib30BaHue KaTalnu3aTopay.

[TonATHE O CKOPOCTH XUMUYECKON peakunu. PaKkTOpsl, BIUSIOIINE HA CKOPOCTh XUMHUUYECKHUX
peaknuii. Katanuzaropsl u katanu3. UHrHOMTOpBI. AHTHOKCHIAHTHI.

TEMA 1. METAJUUIBI

[Tonoxenue metamioB B [lepuoauyeckoil cucteme xuMuueckux anementoB . M. Menpaeneesa.
Mertannuueckas KpucTaJJIMUecKas perieTka 1 MeTajuinyeckasi Xumudeckas cBsizb. OO0riue
¢dus3uveckue cBoiicTBa MeTtaiioB. CIulaBbl, UX CBOMCTBA U 3HAUYCHHUE. XMUMUYECKHE CBOMCTBA
METAJUIOB KaK BOCCTAHOBUTEJIEH, a TAKKE B CBETE UX MOJIOKEHUS B AIEKTPOXUMUYECKOM PSIY
HanpsbkeHuid MetaisioB. Koppo3ust MeTamioB U criocoObl 60ps0bI ¢ Heil. MeTasibl B Ipupo/Ie.
O61ue crnocoObl UX MOTyYSHHUS.

OO01mas XxapakTepucTHKA HIEJOYHbIX MeTaL10B. MeTtaisl B mpupoje. O6mmue cnocodb! ux
nonydyeHusi. Crpoenue atomoB. Lllenounsie MeTasibl — MpocThie BellecTBa. BaxkHeilune
COEIMHEHUS MIEJIOYHBIX METAJUIOB — OKCHJIbI, TUAPOKCUIBI M COJH (XJIOpUIbI, KapOOHATHI,
cynb(aThl, HUTPATHI), UX CBOICTBA U IPUMEHEHHE B HAPOAHOM X03siicTBe. KanuitHbie
yaoOpeHus.

OO0mas xapakTepucTHKA 3J1eMeHTOB ri1aBHoi noarpynns! II rpynmei. CTpoeHne aToMoB.
[IlenouyHo3emMenbHbIE METAILIIBI — MPOCTHIE BEllleCTBA. BaxkHeline coequHeHus
IEJIOYHO3EMETIbHBIX METAJNIOB — OKCHJIbI, TUAPOKCHIBI M CONH (XJIOpUIbI, KapOOHATHI,
HUTpATHI, cynb(haTel, pochaTer), UX CBOICTBA U TPUMEHEHNE B HAPOJHOM XO3SICTBE.
Amomunuii. CTpoenue atoma, Qu3ndecKre U XUMHUECKHEe CBOMCTBA MPOCTOTO BEIIECTBA.
CoenuHeHUs aTIOMUHUS — OKCHJI ¥ TUJ-POKCU, X aM(OTEepHBII XapakTep. Baxueiinme conu
anmtoMuHus. [I[puMeHeHne anoMUHUS U €r0 COeTMHEHUM.
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Kenezo. Crpoenue atoma, pU3HMUECKUE U XUMUYECKUE CBOMCTBA IMPOCTOTO BEIIECTBA.
I'enernueckue psanel Fez2+ n Fes+. Baxneinue conu xenes3a. 3Haue€HUE JKeJe3a U €ro
COEIMHEHUI JJI IPUPOJIbI U HAPOIHOTO XO35MCTBA.

TEMA 2. HEMETAJUJIbI

OO61as xapakTepuCTHKa HEMETAILIOB: ToJioxkeHre B [lepuoanueckoii cucreMe XUMUYECKUX
anemenToB JI. . MenpeneeBa, 0COOEHHOCTH CTPOCHHS aTOMOB, AJIEKTPOOTpUIATEIBHOCTD (D0)
KaK Mepa «HeMEeTAIUTMIHOCTHY, psia D0. Kpucrammndyeckoe CTpoeHHEe HEMETAUIOB — MPOCTHIX
BemecTB. Ayutorponusi. Dusnyeckue cBolicTBa HEeMETAII0B. OTHOCUTENBHOCTh TIOHITHI
«METAJ» U «HEMETaJLD».

Bonopoa. Ilonoxxenue Boiopoaa B [lepuoanyeckor cucteMe XuMHYECKUX 31eMeHTOB JI. U.
MenneneeBa. CTpoeHue atoma U MOJIeKyiIbl. @U3ndecKre U XUMHUYECKUE CBOMCTBA BOJIOPOAA,
€ro MoJy4eHHe U MPUMEHEHHE.

Boaa. Ctpoenne monekyinbl. BogopoaHas xumuueckasi cBsi3b. @u3nyeckue CBOMCTBA BOJIBI.
AHomanuu cBoMcTB BOJbL. ['napodunbHbie 1 ruipodoOHbIE BenlecTBa. XUMUYECKHE CBOWCTBA
BoJibl. KpyroBopoT Bozbl B ipupoe. Bomoounctka. Aspaius Bojibl. BeiToBbIe (DUITBTPHI.
MuHepanbHbie BOJBI. JIUCTUIUTMpPOBAaHHAS BOJIA, €€ TIOJyUYeHHUE U IPUMEHEHHUE.

O0mas xapakrepucTuka rajoreioB. Ctpoenne aroMoB. [IpocTeie BelecTBa 1 OCHOBHbBIE
COCIMHECHUS TAJIOTEHOB, WX CBOMCTBA. KpaTkue cBeneHus o xiope, Opome, dhrope u ioje.
[IpumeHeHre raloreHoB U UX COEMHEHHUI B HAPOJIHOM XO35MCTBE.

Cepa. CtpoeHue aToma, aJlIOTPOIHsL, CBOIICTBA U IPUMEHEHHE poMONUecKoi cepbl. OKCHIBI
cepsl (IV) u (VI), ux nosryuenne, cBoiictBa u mpuMeHenne. CepHasi KUCII0Ta U €€ COJIH, X
IIPUMEHEHHE B HAPOJAHOM X03slcTBeE. [I[pOM3BOACTBO CEPHON KUCIIOTHI.

A30T. CTpoeHHe aToMa ¥ MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEIIECTBA. AMMUAK, CTPOCHUE,
CBOICTBA, MOoTy4eHue U npuMeHeHue. Coam aMMOHMS, UX CBOMCTBA U NTpUMeHeHUe. OKCUIbI
azora (II) u (IV). A3oTHas KucIoTa, €€ CBOMCTBA U MpUMEHEeHHEe. HUTpaThl 1 HUTPUTHI,
nmpooJIeMa UX CoJIEP)KaHMs B CEIBCKOX035MCTBEHHON TPOIYKITMU. A30THBIE YI0OpEHUSI.
dochop. CtpoeHune aToma, aJuIOTPOIHSI, CBOMCTBA 6e10T0 M KpacHoro docdopa, ux
npuMeHenne. OcHOBHBIE coemuHeHHs: okcu Gocdopa (V) u oprodochopHas KUciora,
dbocdarer. DochopHbie yroOpeHUsI.

Yraepoa. CtpoeHue aroma, aJIOTPOIUs, CBOMCTBA MOAUUKAIHK, MpuMeHeHHe. OKCUIBI
yriepoaa (1 1) u (IV), ux cBolictBa u npuMeHnenne. KapOoHaThI: KalbIUT, COa, MOTAII, HX
3HaYEHHUE B MPUPOJIEC U KU3ZHU YETIOBEKA.

Kpemunii. CtpoeHne aTomMa, KpUCTAIMYECKUH KPEMHUM, €ro CBOMCTBA U MPUMEHEHHE.
Oxkcun kpemuus (IV), ero npupoaabie pasHOBUAHOCTH. CHIIMKAThl. 3HAUCHHUE COSAMHEHUIN
KpEeMHUS B ’KUBOW U HE:KUBOH mpupoe. [loHsaTHe 0 CHIIMKAaTHON MPOMBIIUIEHHOCTH.

TEMA 3. OGOBIIIEHUE 3HAHWM IO XUMMU 3A KYPC OCHOBHOM IIKOJIbI
[Iepuonnueckuii 3akoH u llepuoanueckas cucrema xumuueckux aiemeHToB . 1. Menneneesa.
Ou3nyecKuil CMBICI MOPAIKOBOTO HOMEpa 3JeMEeHTa, HOMEPOB MEePHO/ia U TPYIIIHI.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B MEPHOJaxX U rpymnmnax B
CBETE MPEJCTAaBICHUI O CTPOSHUHU aTOMOB 3J1eMeHTOB. 3HadeHue [leproauueckoro 3akoHa.
Bupl XuMU4eCKHUX CBSI3€H U TUIBI KPUCTAJUTMUECKUX PEIIeTOK. B3anMoCBsI3b CTpoeHus 1
CBOWCTB BEILIECTB.

Knaccudukarus XuMHUYECKUX peakluid MO pa3TUYHbIM MPU3HAKaM (Y CIIO0 U COCTaB
pearupyonux 1 00pa3yromxcs BEIIeCTB; HaJTMUKe TPaHuIlbl pa3aena ¢a3; TermioBoit addexr;
M3MEHEHUE CTENEeHEN OKUCIIEHUsI aTOMOB; HCIOJIb30BaHUE KaTaIn3aTopa; HalpaBJICHHUE
npotekanusi). CKOpOCTh XUMUYECKUX PeakIuil u (pakTopsl, BauUstonre Ha Hee. OOpaTUMOCTh
XMUMHYECKUX PeaKIUi U COCOObI CMEIIeHUsI XUMUIECKOTO PAaBHOBECHSI.

[IpocTeie u cnoxHble BeniecTBa. MeTamibl 1 HeMeTalulbl. [ eHeTuuecKue psiibl MeTasia,
HEeMeTaJula ¥ epexoiHoro Meraia. OKCUAbl U TUIPOKCUIbI (OCHOBAHUS, KUCIOTHI,
amdoTepHbie TUAPOKCH BT ), ColH, X COCTaB, KacCU(UKAIMSI U 00IMe XUMUYECKIE CBOWCTBA B
CBETE TEOPHUH IEKTPOJIUTUUECKON TUCCOIUAIIH.



1)

1)

1)

Hrorosasi KOHTpOJIbLHASA padoTa (00pa3en)

JIns BbIIONHEHUS 3aJaHuil 1-3 HCHONB3yUTE CIHEAYIOMMNA pAX XUMHYECKHAX
aneMeHTOB. OTBeTaMH B 3a/laHusX 1-3 sABIgeTCS MOCAEAOBATENLHOCTh HUGP, MO
KOTOPBIMH YKa3aHbl XUMUUYECKHE DJIEMEHTHI B JAHHOM PSAY.

1) Na 2) F 3) H 4) C 5) Li

OHpeI[CJ'H/ITC, aTOMaM, KaKuX M3 YKa3aHHBIX 3JICMCHTOB, 10 3aBCPUICHHA YPOBHIA
HC XBAaTAaCT OAHOI'O 3JICKTPOHA.
3anuIInTe B Moje OTBETa HOMCpa BBI6paHHBIX OJICMCHTOB.

OrTBer: I:I:l

N3 ykazaHHBIX B psAly XUMUYECKUX DJIEMEHTOB BHIOCPUTE TPU IJIEMEHTA, KOTOPHIC
HAXOJATCs B OTHOM mepuojie. Pacmonoxxure BoIOpaHHBIE 2JIEMEHTHI B TIOPSIJIKE
yOBIBaHUSI UX ATOMHOTO pajuyca.

3anuIInTe B Moje OTBETa HOMCpa BBI6paHHBIX 3JICMCHTOB B Hy}KHOﬁ
ITOCJICIOBATCIIBHOCTH.

OrTBer: I:l:lj

N3 yucna YKa3aHHBIX B PAOY 9JICMCHTOB BI)I6€pI/IT€ ABa 3JICMCHTA, KOTOPLIC B
COCAMHCHUAX IIPOABJIAIOT TOJBKO ITOJTOKUTCIIBHYIO CTCIICHb OKUCJIICHUA.
3anuIInTe B IOJIE OTBETOB HOMCpa BLI6paHHI>IX OJICMCHTOB.

OTBeT: I:I:l

W3 npeyioxkeHHOro epeyHs BEIIeCTB BHIOEPUTE JIBa MeTalljIa, ICHCTBHEM
KOTOPBIX Ha pacTBOp cyiabdarta meau (1) MOKHO TTOTYYUTH ME/Tb.
KaJIUHA 2) UHK 3) Gapwuit 4) cepebpo 5) xene3o

3anuIImTe B MOJe OTBETOB HOMCpa BI)I6paHHI)IX BCHICCTB.

OTBeT: I:l:'

W3 npeyioxkeHHOTo TIepeyHst BEHIOEpUTE J1Ba BEIIECTBA, KOTOPHIE TPUMEHSIOTCS
KaK BOCCTAaHOBUTEIIA METAJUIOB B MUPOMETAILITYPTHH.
C 2) CO2 3) SO2 4) CO 5)S

3anuImTe B MOJIE OTBETOB HOMCpa BI)I6paHHI)IX BCIICCTB.

OTBeT: I:I:I

13 NpCaAJIOKCHHOIO IICPCUYHA BLI6epI/ITe JABa BCIICCTBA, HA3BAHUAM KOTOPBIX
COOTBCTCTBYCT TCPMHH «coaa».
K2CO3 2)Na2COs 3) CaCOs3 4) NaHCO3 5) MgSOs4

3anuInmre B 0JI€ OTBETOB HOMEpA BHIOPAHHBIX BEIIECTB
OTBerT:



7. W3 npeanoxeHHOro nepeyHs BbIOepUTe JBa BELIECTBA, KOTOPBIM XapaKTEPHO
SABJICHUE AJUIOTPOIIUHU.

1) Hatpwmii 2) cepa 3) kuciopona 4) xnop 5) Maruumit
3anuiuTe B M0JIe OTBETOB HOMEpPA BHIOPAHHBIX BELIECTB

OrTBer: |:|:|

8.YcTaHoBUTE COOTBETCTBHE MEXKAY GOPMYIION OKCHIa M €T0 XapaKTepOM: K
MO3UIINH, 0003HAYEHHOUM OYKBOM, MOI0EepUTE COOTBETCTBYIONIYIO MO3UIIUIO,
0003HaYeHHYI0 U POH.

A) N20 1) ampoTepHbIil OKCUJT
b) Al203 2) OCHOBHBINM OKCH]I
B) NO2 3) Heconeobpa3yrouil OKCHT
I K20 4) KMCIIOTHBIM OKCH]T
3anuiuTe B TabnUIly BbIOpaHHbIE HUPPHI 1O COOTBETCTBYIOIIUMU OYKBaMHU.
Otser: ATEIB T

9. 3ajmana cneayromnias cxema rnpeBpaieHui: Fe X, FeCh—Y, Fe(OH)3

Onpenenute, Kakue U3 YKa3aHHBIX BEIIECTB SBJISIOTCS BEIIECTBAMH X U Y.
1)Cl, 2) HCI 3)KOH 4) H,O 5) NaCl
3anummuTe B TaOJIUIYy HOMEpa BRIOPAHHBIX BEIIECTB IO/
COOTBETCTBYIOIIUMHU OYKBaMH.
OtBer: | X |V

10. YcTraHOBHTE COOTBETCTBHE MEXKY (DOPMYIION BEIIECTBA U pPEareHTaMH, C
Ka»/JIbIM U3 KOTOPBIX 3TO BEIIECTBO MOXET B3aUMOAEUCTBOBATh. K Kaxaou
MTO3UIINH, 0003HAYCHHOUW OYKBOM, I010€pHUTE COOTBETCTBYIONIYIO TTO3UIIHIO,
0003HauYeHHYIO0 ITU(POIA.

®opmyJia BelecTBa PearenTnl

A) H20 1) H2S, FeO, NHs3
B) H2S04 2) K, SO3, Na20
B) O2 3) CuSOs4, Al, HCI

4) BaCl2, KOH, Zn
3anumute B TaOIuIly BEIOpaHHBIE U PHI IO COOTBETCTBYIONIMMHU OYKBaMHU.

A|b|B|T

OrtBerT:




11. MeTosioM 351eKTpOHHOTO OanaHca paccTaBbTe KOA(P(ULHUEHTHI B ypaBHEHUH

peaKIuu:
Cu + HNO3(pa36.) — Cu(NO3)2 + NO + H20

OHpCILGHI/ITe OKHCIHUTCIIb U BOCCTAHOBHUTCIIb.

12. Pemure 3a1auy:
Kaxoit 06bem yriekucioro raza BeIAEIUTCS pu B3aumoaeiictauu 200 r

KapOoHaTa KaJblus, cojaepkaiiero, 15 % npumeceit ¢ HEOOXOAUMBIM
KOJIMYECTBOM CEPHOM KHUCIIOTHI.
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